Introduction
Results from a number of studies in which the relationship between mating and fertilization has been examined have suggested that there is a delay of sperm penetration into freshly ovulated rodent eggs, although such a delay has not been found for some other species, e.g. the rabbit and pig (Hunter & Dziuk, 1968) . While the length of the delay has varied among experiments as well as species, the phenomenon has been reported for rats , hamsters (Austin, 1956; Strauss, 1956; Yanagimachi, 1966) and mice Edwards & Gates, 1959) . In experiments in which mating preceded ovulation, sperm capacitation should have been completed by the time the freshly ovulated eggs reached the oviduct, and yet fertilized eggs were not immediately recovered. When mating occurred after ovulation, with the eggs residing in the oviduct for some time, the delay observed was shorter and presumably represented the time required for sperm capacitation.
In-vivo experiments such as those just cited have several limitations. In particular, ovulation, either spontaneous or hormonally induced, occurs over a span of several hours (e.g. in the mouse: Donahue, 1972; Krishna & Generoso, 1977) and therefore the population of eggs is a changing one. Furthermore, conditions within the female reproductive tract several hours after ovulation may well differ from those before ovulation and hence sperm reactions may also vary. In the present experiments an in-vitro system was used in which eggs of different post-ovulatory ages were mixed with capacitated spermatozoa and then fixed at various times to permit precise assessment of (a) fertilization, (b) female nuclear development, and (c) male nuclear development in relation to the age of the egg, and thus provide a comparison of sperm penetration rates. (Fraser & Drury, 1975) and preincubated at 37°C for 2 h to allow completion of capacitation (Fraser & Drury, 1976) (Fraser, 1977) .
Series II
In these experiments there was again a significant difference (P < 0-001) in the proportion of eggs at late stages of activation (telophase-polar body 2), with eggs obtained 17 h after hCG again being more advanced when assessed by both egg stage and sperm head stage (Table 3) . •4(0-21) •8(1-37) •5(10-31) 6 (6-26) •0 (8-20) •3(11-19) 8-0(0-29) 27-1 (0-43) 38-0 (33-46) 41-4(23-53) 47-5(41-54) 46-2(35-65) 6-6(1-13) 16-4(1-27) (Austin & Braden, 1956 ). These bulges made easily recognizable diagnostic features, because when they were no longer detectable the embryos generally possessed fully formed pronuclei. When present, the two pronuclei were readily distinguishable as male and female by size, position and the location of the sperm tail. The male pronucleus was larger and had several nucleoli; the typical female pronucleus in younger eggs had a single large nucleolus (1-2/pronucleus) but those in older eggs usually had several smaller nucleoli (2-3/pronucleus). Similarly, there were more nucleoli/male pronucleus in the older than in the younger eggs (9-7 versus 6-9). The female pronucleus was usually located near the second polar body, the nuclear organization of which was very similar to that in the female pronucleus, with one or more structures resembling nucleoli. The sperm tail was found near, but not necessarily attached to, the male pronucleus. (Austin, 1961 (Thibault, Gérard & Menezo, 1975) . Furthermore, the pattern of proteins synthesized by these oocytes may fail to change in the manner observed during maturation in vivo, suggesting only partial cytoplasmic maturation (Warnes, Moor & Johnson, 1977) . When maturation in vivo in the hamster is triggered by administration of hCG and eggs are fertilized at different stages of maturation, it is evident that the ability of the oocyte cytoplasm to promote male pronuclear formation increases as maturation proceeds and continues after completion of maturation, since mature oviductal eggs promote faster pro¬ nuclear development than mature ovarian eggs (Usui & Yanagimachi, 1976 Iwamatsu & Chang (1970) and Toyoda, Yokoyama & Hosi (1971) . Since the time required for pronuclear formation is dependent on the age of the egg at fertilization, the time required for pronuclei to form in the eggs recovered 17 h after hCG was approximately 3 h after the estimated time of fertilization, while the figure for the younger eggs (13 h after hCG) would be about 4 h or more. These findings are also consistent with those of various in-vivo studies in which the time required for pronuclear development could be estimated. In general, studies utilizing normal mating, i.e. preceding ovulation with consequent fertilization of young eggs, suggested times of >4 h (Edwards & Gates, 1959; Donahue, 1972) , longer than those of approximately 3-4 h obtained with delayed mating, i.e. following ovulation with fertilization of older eggs : McGaughey & Chang, 1969 Krishna & Generoso, 1977) .
In the experiments presented here there was no indication that the 17 h eggs were ageing appreciably. The cumulus layers were still intact and there were no visible signs that the cumulus clots were beginning to break up into individual eggs. Furthermore, the eggs were definitely fertilized and not parthenogenetically activated, as may occur when aged eggs are introduced into a sperm suspension (Kaufman, 1973 (Austin, 1961 (Zamboni, 1970) . Against this are the numerous observations from in-vivo matings of young eggs that were not penetrated, i.e. spermatozoa had not yet passed through the zona pellucida into the perivitelline space; hence, the barrier would appear to be at the cumulus or zona level and not the plasma membrane.
